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Abstract 
This proposal is based on the design of an educational project dealing with the horizontal coordination of subjects taught in the 
incorporates three subject areas: Music, Mathematics Education and Natural Sciences Education.We take the heartbeat as the 
core thematic focus. The physiology of the circulatory system and the evolution of the heart throughout the animal kingdom, the 
whole and rational numbers, and the rhythmic movements in the creation of soundscapes are some of the concepts included in the 
design of the activities. nterests and 
predispositions to reinforce their education using project-based learning and the value they give to interdisciplinary education. 
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1. Introduction 
that are part of abilities that build up the education of future teachers: Didactics of Experimental Sciences, Didactics 
of Mathematics and Music. For this, we take an initial problem as a starting point. Its solution involves the 
achievement of basic competences of the who
The aim of this project is to encourage the design and development of educational experiences that lead to our 
students learning and valuing educational work from an interdisciplinary approach. 
The specific experience occurs in the second year of this University course. The design of the project, carried out 
by four professors who teach these subjects, includes all students in this year, a total of around 270 participants, 
divided into thr
knowledge and experiences, as well as their interest and motivation involving work using project-based learning. 
The results obtained are presented in this paper. 
In accordance with these results, the concern arose over developing experiences in the context of higher 
education. The purpose is to enable students to integrate concepts from different areas of knowledge in a project, 
part of an application framework that could be real, and whose development raises interdisciplinary perspectives. 
This experience is expected to develop critical reflection among our students and to evaluate the interest and 
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effectiveness of carrying out similar experiences that could be transferred to the specific context of the primary 
classroom in our schools. 
In particular, activities based on a chosen topic are designed to be developed through interdisciplinary 
perspectives. Specifically, the issue of the heart, seen from physiological, mathematical and musical viewpoints, will 
be an example and experience that brings our students learning styles using project-based learning. The specific 
methodology of design, teaching skills and development of learning is outlined in the following sections. Thus, 
educational lines promoting problem-solving in real contexts and fostering the implementation of creative designs 
and interdisciplinary learning are proposed. 
With this type of learning, we expect our students to develop more flexible types of knowledge for them to be 
qualified to use that knowledge in a wide range of contexts and with a greater ability to transfer it (Lee & Tsai, 
2004). 
2. Conceptual Framework 
Our proposal is based on the conception that learning is done in some situations where knowledge is related. It is 
this relationship that really provides meaning. The globalization of content would be the stage for this process 
occurring and it entails demands to begin and carry out the activity in the classroom, this being a dynamic and 
adaptive reality managing complex. Furthermore, if the context is the university classroom, with the additional 
problem of student numbers, we can see that the entropy increases. 
The relationships between the disciplines present in a classroom situation define different levels of globalization. 
These range from the elements that enable formal structures common to different subjects, interdisciplinarity, to the 
integration of disciplines in the construction of certain terms, in order to achieve an understanding of the relational 
nature that sees reality as a whole at the intersection of natural, social and personal services (Morin, 1995). 
According to the sociocultural perspective, we consider that the activity of learning is done collectively, in social 
settings that allow this. Knowledge is built through the experience of cultural and social events that students have at 
hand. In this regard the importance of knowledge shared, the interactions between members of the group and 
reflection on their own knowledge are noted as key elements in the processes of learning and assessment. 
Accordingly, the important activities in the social construction of knowledge defined by Vygotsky that guide our 
analysis, adapted to the university environment are: 
a) Contextualization: We think that education, to be valid, needs to be contextualized, and that cultural, historical, 
biological, as well as personal factors, influence the development of human capabilities. The contextualization of 
teaching, in our case, is made possible by a centre of interest, the heart, from which instruments will work with 
 
b) Metacognition: Understood as the ability to go beyond what is known and recover information to set learning. 
It is the ability to self-
monitor the process, evaluate for possible errors and, therefore, transfer everything to a new action. The dimensions 
of metacognition are: (1) awareness of self-knowledge and (2) become aware of the strategies used for learning. 
c) Decontextualization: This consists of creating contexts where meaning can be used with learning. Ongoing 
activities in the new teaching-learning situation created require the transfer of the knowledge acquired. It is a 
process in which the concepts and cognitive processes shed their spacetime supports and are anchored in a web of 
 gradual transition between the use of situational tracks to 
create contexts of meaning, and use of textual clues that have the potential to create contexts of more general and 
 
Finally, in reference to the work projects, we note: 
Work projects arise from teaching with flexibility in both the choice of the topic and also the work on the aspects 
that depend on the dynamics of the class itself. Defining the issue or problem under study and defining the issues to 
work on and how to address them are essential at the start of a project. 
The students are the leading figures in their own learning, always guided and helped by the teacher. The 
interaction between what students know, what interests them to investigate and what the teacher submits articulates 
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and guides each of the projects. Facilitating data collection from different sources, analysing, evaluating and 
arranging to build joint responses to the questions raised, transforming information into knowledge and facilitating 
its individual use, are research activities present in the development of a project (Pomar & Sbert, 2008). 
The work carried on in a project is considered as a starting point for other learning. Moreover, the project itself 
creates a work context that gives meaning to the activities undertaken in its development. 
Working on a project allows teachers to design learning as a task of social cooperation within a community of 
learning, enabling the construction of knowledge in the classroom, while making students aware of their own 
The assessment and awareness of the personal and collective development is the focus of the end of a project and it 
also encourages the design of future research proposals. 
3. Design of the Survey 
To carry out this project we have previously designed a questionnaire on prior knowledge and experiences, as 
well as the interest and relevance this kind of learning can have for our students, in the development of their 
profession. 
We created a questionnaire with short-answer or closed opinion-type questions. Here are some of the questions 
eed to learn to work on 
projects to implement them later in the primary classroom? Have you worked on projects for the teaching training 
 
We decided not to raise too many questions to prevent fatigue and lack of concentration, to encourage students 
and to ensure the data obtained was reliable. 
This questionnaire was answered by 10 former teacher training degree students and corrections applied. Once 
validated, the test was completed by second-year students from the teacher training degree in primary education. 
The questionnaire was administered to students anonymously and without previous notice. 
Data was quantitatively analyzed. For this analysis, the SPSS statistical package was used, specifically 
nonparametric applications, as the data is not continuous and does not follow a normal distribution. 
The results reflect a reality occurring in the students taking the teacher training degree in primary education at the 
Universitat Jaume I. Although the students have worked on the content project work during their training, they have 
not done this type of classroom experience. In this situation, they recognize that it would be interesting to apply this 
methodology during their university training and later to transpose it into the primary classroom. 
Given that the fact that we have detected a pattern, we propose to establish a common methodology for project 
work in any content to be studied. To implement this model, we have scheduled a pilot experiment on learning 
which is developed in the following section. 
4. An Approach to Interdisciplinary Learning in a Primary Education Degree 
The methodology of the project that we want to carry out with our student teachers has characteristics that cannot 
be transferred exactly to the primary classroom, but it will introduce them intensively in what amounts to a work 
project. This is a dynamic assembly in which, from decisions and questions that appear in large groups or the whole 
class, we move to work in small groups to deepen, to reflect and to shape issues raised. The small groups are re-
formed three times, so that all group members participate in all three disciplines covered by the project. This 
working plan is to ensure the participation of everyone in making decisions and the ability to debate and discuss 
each item that will be constructed. 
The first session is developed with a larger group or whole class. A video that includes a scan of a human fetus 
and the sound of its heartbeat is shown. This material leaves many open questions that should lead to other questions 
from the students. In the face of doubts, the assembly should be guided towards: (a) regarding the physiological 
approach, the relationship between the volume of a heart and heartbeat frequency (b) regarding musical approach, 
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the active listening music work, deepening perception and conception of rhythmic movements, and the concept of 
musical pulse, and (c) regarding mathematical approach, the use of rational numbers to model the process, along 
with statistical graphics and periodic functions. 
These three clusters, with the heart as their focus, should mark the three major subdivisions of the students. Work 
will be performed in groups of six people assigned to one of these three issues, and each group should work on the 
questions raised. The groups should try to answer questions and the session should end by coming together in order 
to answer them and to share what has been achieved.  
After a sufficient time, about a fortnight, each thematic group  corresponding to natural science, music and 
mathematics  should meet for a session with the teacher concerned so they can resolve any doubts and guide the 
common consensus to be explained at the next full class meeting. 
In the second full session, each group presents the unified results of all groups of the same subject and explains 
the unknowns that have not yet been resolved, or other new questions that could have emerged. 
In the same class, the groups must reform. The aim is that the six people who were earlier a group assigned to 
one subject block are now redistributed and participate in the other blocks. At least two of those who were part of 
the initial group must remain in the cluster to take advantage of inheritance and the progress taken by the initial 
group. In each of these groups, which are again assigned to a thematic focus, there are two people we can call 
experts who were already part of that block before, and four newcomers from the other two. 
Once the groups have been organized and all students relocated, the two expert students will update their new 
teammates with what has been done and it will be a debate, not only on the content they have worked on separately, 
but also on the process followed: how they got the results, what steps have been followed, and so on. This exercise 
in metacognition is necessary to be aware of the teaching-learning process that they are carrying out and where the 
project is going. 
In the second stage it takes up the questions posed in the full class and work goes on until, after a fortnight, a 
further meeting of all groups forming the subject block is held in order to share progress and prepare the explanation 
at the third full session. 
The mechanism cycle goes on. In this third session there will be the same dynamic: the sharing of thematic units; 
unknowns arising or unresolved that still need to be answered; new groups mapping and updating of work in these 
new groups by two expert students. 
After an intermediate meeting of the groups making up the theme, a full meeting will finally end work on the 
project, so findings can be made altogether.  
5. Final Considerations 
The search for meaningful experiences is without doubt one of the main guidelines that should set our standards 
of performance in the teaching of a university teacher training degree in primary education. Future teachers need 
these experiences which, after the resulting processes of conceptualization and metacognition, enable them to 
establish learning spaces in different educational contexts. In this sense, the ability to relate knowledge to provide 
interdisciplinary education is a necessity in the training of competent teachers. The university cannot be left out of 
this, and balancing the specificities of each discipline, should address dialogue policies between knowledge, to offer 
a more global approach, enabling people to manage in the complex realities. 
Educational research has allowed us to move towards more flexible models of education that are open and even 
creative. Today, the guidelines for research in teacher training committed to the integration of knowledge in skills 
that enable people to promote creative processes supporting both the self-learning and the interconnectedness of 
knowledge. In this sense, research and experimentation in education will enable teachers to consolidate ideas that 
are part of current knowledge in these study settings, adapted to different contexts of application, and to provide new 
challenges that drive our teaching activities to enhance the best training for our students in the particular reality that 
surrounds us. 
The curricula for the teaching of the teacher training degree in primary education at the Universitat Jaume I 
collect these principles, offering a course of action involving the acquisition of basic skills from a multitude of 
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perspectives. However, the focus on the specificity of each of their disciplines is still, in a sense, an irrefutable fact. 
The data presented bears this out. 
For this reason, promoting activities that enhance the design of interdisciplinary work can be a positive 
experience for our students, not just for the experience of learning modalities that they imply, but also through the 
development of skills for training future teachers to adapt different to teaching contexts, depending on the particular 
settings in which teachers carry on their future work. 
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